Introduction
Mathematical models are able to estimate the outcome of a patient to a certain ventilator setting. Employed in a medical decision support system (MDSS) this supports finding the optimum ventilation strategy for patients mechanically ventilated in ICU. Here, knowledge about current blood gas values like end-tidal CO 2 (etCO 2 ) is important to asses patient's status. A model to predict etCO 2 responses to certain respiratory frequency levels has been evaluated with real patient data.
Methods
Experimental data were taken from Jensen et al. who measured etCO 2 levels with alternating change of respiration frequency. Patients were mechanically ventilated and under general anaesthesia. From this data, a mono-exponentially etCO 2 course according to the adjusted frequency could be reconstructed. Kretschmer et al. previously described a model based on the gas exchange model of Chiari et al. in which the influence of the dead space volume on alveolar gas flow has been considered. Based on previous simulations the model acts on the assumption of a hyperbolic pattern of the dead space volume as a function of respiratory frequency. EtCO 2 at different respiration frequencies was simulated and compared to the measured data. Model parameters represent an average human.
Results
Measurements confirm the model assumption of a variable dead space that is dependent on respiratory frequency. The etCO 2 graphs of 9 different patients show close correlation between simulated and real data with a maximum simulation error of 3.5%. The maximum deviation of simulated results compared to mean etCO 2 values of all measured patients is 1.6%.
Conclusion
Simulation errors found in the evaluation are below clinical relevance. The evaluated model is therefore applicable for prediction of etCO 2 at different ventilation frequencies in standard ICU patients.
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